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MicroRNA（miRNA）是一种非编码 RNA，长度约为 22 个核苷酸，研究证实
miRNA 在基因表达中其重要的调控作用。对 miRNA 进行研究有助于人们了解基
因功能，疾病关系以及生物进化规律。近年来，miRNA 研究已经成为生物信息学
领域重要课题之一，本文研究了 miRNA 有关了几个热点问题：miRNA 预测及其
家族预测分类，主要完成的工作为： 
（1）本文介绍了 miRNA 相关知识和当前挖掘方法。生物信息学中 miRNA 的
研究大都利用了其生物特性，例如，miRNA 序列的保守性，pre-miRNA 的发夹结




前主要的 miRNA 从头预测挖掘算法，供研究者根据需要选择合适算法。 











UCI 数据和一组 miRNA 数据对比其他算法来证明方法的优越性。 
 

















MicroRNA(miRNA) is a non-coding RNA molecule, which has an size of about 
22 nucleotides and has an important role in regulation of gene expression.Research on 
miRNA can help people understand gene function,disease relationship and biological 
evolution. miRNA is one of the research hotspots in the field of bioinformatics, in this 
paper,several hot issues include miRNA prediction and family classification have 
been  studied.  
The contributions of main work are as follows: 
(1) miRNA-related knowledge and current mining methods are discussed deeply. 
In bioinformatics, biological characteristics play an important role in the study of 
miRNA, such as conservative property of miRNA, pre-miRNA hairpin structure etc, 
are important information feature in miRNA and target gene mining algorithm; 
distribution of miRNA clusters gives reference in family studies of miRNA. In order 
to further help bioinformatics researchers, main biological characteristics of miRNA 
and species characteristic differences have been studied. Due to the importance of the 
biological characteristics of miRNA in mining prediction, current major ab initio 
microRNA identification methods are discussed. 
(2) A novel machine learning-based web server, the miRClassify, is introduced. 
We proposed a novel hierarchical model in this study, which makes use of miRNA 
imbalance in the distribution of family members. miRClassify can predict miRNA 
based on the primary sequence and properly assign it into a definite miRNA family in 
a cascade manner. Multiple comparative analyses from many angles such as feature 
extraction, feature selection, classification algorithms, etc.prove the performance of 
our method.A user-friendly interactive interface was also constructed for remote 
access. 
(3) imDC: an ensemble learning method for imbalanced classification. 
Imbalances usually exist in Bioinformatics and are also common in other areas. A 
















the small sample classification. Concretely, we propose an effective method, imDC, 
which uses ensemble learning ideas combining weights and sample misclassification 
information, to effectively classify imbalanced data. Comparing with other algorithms 
with UCI data sets and miRNA data, our study shows the superiority of the method. 
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F.H.C.克里克 初提出中心法则： DNA→RNA→蛋白质。RNA 在细胞中的作用
被认为仅限于信使 RNA，转运 RNA 和核糖 RNA，之后发现可以调控复杂的遗传
通道的 microRNA。microRNA 是一种内源性的非编码 RNA 分子，它的长度大约为




如已有的公开数据库 miR2Disease 记录了 miRNA 与人类疾病的关系。miRNA 证实
与多种疾病相关，这使 miRNA 为人类研究疾病治疗提供一种新的思路和方法。 








1.2.1 miRNA 研究现状 
miRNA 在生物信息学的发展得益于其功能和作用机制的深入研究，起初，
miRNA 的主要的预测方法是实验性的，包括常用的手段： Northern 杂交，实时
定量 PCR，生物芯片等，实验的方法存在花费高，操作困难等种种缺陷。利用生
物信息学预测成为主要的研究方向，主要思路是：按照“先预测，再验证”的思



















































和 FastR 都是基于结构同源性比对的挖掘软件，Rsearch 直接使用单个一致的
pre-miRNA 为输入进行序列二级结构同源搜索，和 BLAST 等比对的方法相比，
Rsearch 具有更高的准确度。另一种思路是将序列本身和序列结构结合进行同源










识别，如图 1-2 所示： 
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